Oxime-induced decarbamylation and atropine/oxime therapy of guinea pigs intoxicated with pyridostigmine.
The generally accepted explanation for the effects of oximes in countering organophosphorus (OP) anticholinesterase is reactivation of the inhibited acetylcholinesterase (AChE). With soman, the inhibited AChE rapidly becomes resistant to oxime reactivation due to a phenomenon called aging. Thus, pretreatment with pyridostigmine (Py) or physostigmine (Ph) followed by atropine sulfate therapy is required to achieve significant protection against soman; the effectiveness of a pretreatment/therapy (P/T) regimen can be further increased against certain OPs (e.g. sarin and VX) by including an oxime in the therapy regimen. The P/T regimen is clouded by a controversy concerning the use of oximes in the treatment of carbamate intoxication, because 2-PAM has been reported to exacerbate intoxication by some carbamates and to have no effect on decarbamylation rates. To better understand the role of oxime therapy in the theory of pretreatment of OP intoxication we examined the effects of 2-PAM and HI-6 on the rate of decarbamylation of Py-inhibited erythrocyte AChE in vitro and in vivo, and studied the effects of atropine plus 2-PAM or HI-6 on Py toxicity. In decarbamylation experiments, Py-inhibited guinea pig erythrocytes were washed free of excess Py and incubated with vehicle or oxime (2 X 10(-4) M, pH 7.3 and 37 degrees C). Aliquots were assayed for AChE activity at various times during a 60 min incubation period. Rate constants were calculated and compared to determine whether the presence of oxime affected decarbamylation. The data from in vitro and in vivo experiments revealed that oximes accelerated the decarbamylation (p less than 0.05) of inhibited AChE. Lethality data for Py-treated guinea pigs showed that treatment with atropine (23 mumoles/kg, im) plus 2-PAM or HI-6 (145 mumoles/kg, im) at one min after injection of Py increased the protective ratio from 4.2 (atropine only) to 5.1 and 12.2, respectively. It is suggested that the enhanced therapeutic efficacy of atropine by oximes against Py intoxication is related to oxime-induced reactivation.